Materials and methods

MATERIALS
Human femoral head cartilage. Femoral heads removed after fracture of the femoral neck were immediately placed into sterile Hanks solution containing penicillin and streptomycin. Fullthickness samples of cartilage, weighing 5-10 mg, were dissected from the superolateral weightbearing region of the femoral head. Samples were set up in culture within three hours of excision of the femoral head.
Human femoral condyle cartilage. A femoral condyle was removed from cadavers at necropsy within 24 hours of clinical death. All Jubb (DMEM) (Gibco-high glucose, no pyruvate) supplemented with ascorbic acid.' In some cultures 10% heat inactivated normal rabbit serum or human serum was used. Retinol was used at 5 x 10-6M or 1 x 10-5M. The culture medium was changed at three-day intervals with a final three-day pulse of 35 o4 at 5 usCi/ml (Amersham International). Samples were washed three times in phosphate buffered sulphate (same as phosphate buffered saline but with sulphate replacing the chloride). These samples were then frozen at -20°C until required. The culture medium was also collected from each culture and stored at -20°C.
Extraction of 35S labelled glycosaminoglycans.
The frozen explants were weighed and then dried at 37°C to constant weight. The dried sample was digested with papain (Sigma) and the glycosaminoglycan precipitated with 5% cetyl pyridinium chloride. Aliquots of both the precipitate (dissolved in formic acid) and the supernatant were counted on a B counter (Packard Tri-Carb 300) and expressed as disintegrations per minute (dpm).
Glycosaminoglycan assay. The glycosaminoglycans in the explant and the medium were assayed, after papain digestion, by their ability to bind to dimethylmethylene blue. ' of sulphate into the glycosaminoglycan in the cartilage was markedly reduced. This could be inhibition of synthesis or rapid release from the cartilage. Young human femoral condyle cartilage. Cartilage from this source aged 20-40 yr has been shown to respond to retinol with loss of proteoglycan.' 1 In the system used in these experiments this cartilage also responds well to the retinol (Table 2 ) with a 60% release compared with 20% in the controls. Once a gain there was a reduction in the incorporation of 3 SO4 into the cartilage. The chondrocytes in all samples studied were able to incorporate 35SO4 into glycosaminoglycans. Killing the cells by freezing and thawing (x2) abolished this effect (Table 3) . By this criterion the chondrocytes were alive at the end of the 12-day culture period.
In the six experiments with femoral head cartilage there was an inhibition of incorporation of 35SO4
into the glycosaminoglycans in the presence of retinol ( Table 3 ). The mean inhibition was about 40-50%. The femoral condyle cartilage showed a similar inhibition in all four samples studied ( Table  3) . Autoradiographs of histological sections showed pericellular accumulation of radiolabel in all the control cartilage (Fig. 2) . The reduction in radiolabelling with retinol was uniform throughout the cartilage. There was no obvious gradient in effect from the edge of the sample to the centre, nor was any zone of cartilage particularly affected. The histological appearance of the femoral head and Fie. 3B (Table 5 ). This release was about 2-3 times above the control levels (Figs. 3A, B, C, D) The femoral head cartilage, however, did not show any significant response to the retinol (Table 5) (Fig. 3) '100-testx100 living control). Fraction number
The release of 35S04-labelled non-dialysable material into the medium confirmed that the retinol did not cause any increased release of proteoglycan above the dead controls (Fig. 4) . The proteoglycan that could be extracted with 4 M guanidinium chloride was further analysed. Separation on a Sepharose 2B column failed to demonstrate any reduction in the size of the proteoglycan in the retinol treated group (Fig. 5) . Both the labelled proteoglycan and the unlabelled material gave similar profiles in the control and the retinol group. It is not clear why the radiolabelled material is not the same as the total proteoglycan profile.
The presence of free glycosaminoglycans was examined by separation on a Sepharose 6B column (Fig. 6 ). There was no evidence from the elution profile to suggest the presence of breakdown fragments in the retinol treated group.
Discussion
The results presented show a qualitative difference between hip chondrocytes and knee chondrocytes from weight-bearing regions in their response to retinol. Despite retinol penetrating the cartilage and affecting both types of chondrocytes only those in the knee cartilage degrade the extracellular proteoglycan. It is quite possible that the hip chondrocytes could respond under different conditions. However, the results do demonstrate that, although the cartilages appear the same histologically, there are clear differences in their metabolic activity. This lack of proteoglycan breakdown could be due to the chondrocytes failing to produce the necessary degradative agents, the presence of antagonists, or the proteoglycan being more resistant to these agents.
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